Evidence for a secretory component in the handling of unconjugated bilirubin by the isolated perfused rat kidney.
Previous studies in rats have suggested that the urinary excretion of unconjugated bilirubin (UB) comprises only a small fraction of the pigment that reaches the tubular lumen by glomerular filtration and escapes from tubular cell reabsorption. However, additional data also indicated that UB interacts with renal peritubular cell membranes impairing the secretion of p-aminohippurate (PAH). In this study we examined the possibility of a secretory step which could also be involved in the renal excretory mechanism for UB. An isolated rat kidney preparation was used, and the uptake of UB by renal tissue, the UB appearance in the urine, and the secretion of PAH were analyzed throughout the perfusion. The results indicated that the UB urinary excretion rate changed independently of UB filtered load. The latter remained almost unchanged during the perfusion, whereas the excretion rate of UB and the UB-to-creatinine (Cr) clearance ratio increased significantly. Furthermore, a relationship between the uptake of UB by the kidney, the UB-to-Cr clearance ratio, and the decrease in PAH secretion rate, was proved. In addition, when probenecid was added to the perfusate solution the cumulative uptake of UB by the kidney and the rate of excretion of UB in the urine were diminished. We conclude that the mechanism of UB excretion by the kidney may be considered as the result of a process involving glomerular filtration plus tubular secretion followed by a back diffusion step from the lumen in a similar way to other endogenous compounds, thus explaining the virtual absence of UB from the normal urine.